Extensive evidence suggests that the numbers of workplace injuries and illnesses reported annually by the U.S. Department of Labor, Bureau of Labor Statistics, are underestimated for all private employers. Several states have passed safe patient handling legislation to reduce work-related musculoskeletal disorders (WMSDs) among health care workers . Research is needed to improve accurate reporting of these types of injuries to allow assessment of the effectiveness of this legislation and to enable hospitals and nursing homes to better target interventions to areas at high risk for WMSDs.
W ork-related musculoskeletal disorders (WMSDs) are a serious problem affecting health care workers (registered nurses [Rl-ls] , licensed practical nurses, and nursing aides) . The U.S. Department of Labor, Bureau of Labor Statistics (BLS), compiles a national Survey of Occupational Injuries and Illnesses (SOIl) annually. The BLS ranks the number of WMSDs by occupational category. Nursing aides, orderlies , and attendants and RNs have been in the top 10 categories for WMSD frequency every year in this decade (U.S. Department of Labor, 2002a , 2003a , 2004a , 2005a , 2005b , 2007b . Between 2003 and (the most recent year for which SOIl case and demographic data were available as of October 2(08), sprains and strains accounted for approximately half of all WMSDs involving days away from work in the industrial classification "Education and Health Services," a subsector of which is "Healthcare and Social Assistance:' The most frequently Nevada, Las Vegas. DECEMBER 2008, VOL. 56 , NO. 12 injured body part was the trunk (back and shoulders); the health care patient accounted for the largest percentage of injury source (U.S. Department of Labor, 2005a , 2005b , 2007b . Between 2000 and 2002, when health services were classified under a different system, sprains and strains of the trunk were also the most frequent injury (U.S. Department of Labor, 2002c Labor, , 2003b Labor, , 2004b . The l-year prevalence rate for WMSDs is greater than 75% among direct patient care providers (Bos, Krol, van der Star, & Groothoff, 2007; Menzel, 2004; Menzel, Brooks, Bernard, & Nelson, 2004; Mitchell, O'Sullivan, Burnett, Straker, & Rudd, 2(08) .
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A 200 I survey by the American Nurses Association (ANA) found that 83 % of respondents complained of back pain during work but continued working (ANA, 2001 ) . In response to efforts by the ANA , its state constituent member associations, unions, and individual nur ses to reduce manual handling injuries, six states have passed safe patient handling legi slation that requires hospitals or other health care facilities to provide policies or programs to reduce WMSDs, while two state laws provide support for such programs (Table I) (ANA, 2008; Hudson, 2008) . In addition, Hawaii has passed a non-binding resolution in favor of safe patient handling programs. Due to staged implementation and the cumulative trauma associated with WMSDs, these laws will have a delayed impact on MSD incidence. Texas is the only state that implemented its safe patient handling law prior to the most recent SOIl data available. However, no SOIl data for WMSD incidence in health care are available for this state. It will be important to assess the impact of state safe patient handling legislation on reducing reported WMSDs in health care settings. This impact assessment can be used to assess the effectiveness within the states that passed the legislation and also to provide evidence of the importance of this legislation to other groups working to pass similar legislation. The legislatures of California, Connecticut, Florida, Illinois, Kansas, Michigan, Missouri, and Nevada have deliberated safe patient handling bills in recent years. However, the use of BLS injury frequency and rate statistics as benchmarks and outcome measures is troublesome due to evidence of widespread underreporting of Occupational Safety and Health Administration (OSHA)-recordable injuries, as summarized in a recent Congressional report (U.S. House of Representatives, 2008 ). The U.S. Senate Health, Education, Labor and Pension Committee has called for the Government Accountability Office to investigate whether OSHA is ensuring that employers report injuries accurately (Hall, 2008) . Without accurate and consistent WMSD injury 488 incidence and outcome data, it is not possible to assess the effectiveness of legislative safe patient handling mandates. This article reviews the extent and causes of injury underreporting in all industries, as well as research needs for accurately quantifying the frequency and severity of WMSDs in health care.
EXTENT OF UNDERREPORTING
The Occupational Safety and Health Act requires accurate records of workplace injuries and charges the Secretary of Labor with "develop[ing] and maintain [ing] an effective program of collection, compilation, and analysis of occupational safety and health statistics" (Occupational Safety and Health Act, 1970) , a charge that the Secretary has delegated to the BLS. The BLS conducts the SOIl based on representative OSHA injury and illness logs (the OSHA 300 Log) from 176,000 sampled "private industry establishments" and extrapolates the results to all private industries (U.S. Department of Labor, 2002b) . The information on these logs is self-reported by employers. The SOIl excludes "selfemployed; farms with fewer than II employees; private households; federal government agencies; and, for national estimates, employees in state and local government agencies" (U.S. Department of Labor, 2008) . This means that the SOIl does not sample injury or illness data from the Veterans Health Administration (the nation's largest integrated health care system) or from state or county-owned hospitals (e.g., the 953-bed Grady Memorial Hospital in Georgia and the 1,550-bed Jackson Memorial Hospital in Florida), which nationally employ a sizeable number of health care workers.
Due to the discovery of large disparities in frequency and severity of occupational injuries and illnesses when comparing BLS statistics with other injury and illness data sources, several studies have demonstrated that the BLS methodology is flawed, primarily due to its reliance on self-reported employer data (Boden & Ozonoff, 2008; Friedman & Forst, 2007a , 2007b Glazner et aI., 1998; Marsh, Derk, & Jackson, 2006; Morse et aI., 2005; Pransky, Snyder, Dembe, & Himmelstein, 1999; Quandt et aI., 2006; Rosenman et al., 2006; Smith et aI., 2005; Welch, Dong, Carre, & Ringen, 2007) (Table 2) . Underreporting causes cost shifting from workers' compensation systems to individual workers, their families, private health insurers, and taxpayers through the cost of Medicare and Medicaid (Leigh & Robbins, 2004) . Based on National Center for Health Statistics data, $36 billion in direct costs for health care and wage replacement related to workplace injuries and illnesses was shifted away from employers to other payers in 2005 (Leigh, 2008) .
Employees, employers, and regulators without valid information about the extent and patterns of injuries and illnesses are unable to deploy resources appropriately. In addition, underreporting invalidates calculations of costbenefit ratios for prevention programs and provides false estimates of the effectiveness of intervention programs.
CAUSES OF UNDERREPORTING
Worker Factors
Reasons that a worker might conceal an injury include fear of job loss (Pransky et aI., 1999) , avoidance of drug testing (Scherzer, Rugulies, & Krause, 2005) , revelation of illegal immigration status (Quandt et aI., 2006) , or a desire to avoid filing a workers' compensation claim (Azaroff, Levenstein, & Wegman, 2002) . Because workers' compensation benefits are inadequate in all 50 states (Hunt, 2003) , employees may have an economic motive to underreport injuries as work-related, instead seeking care and wage replacement through health insurance and paid personal time. However, a recent study found that a sample of British primary care patients overattributed repetitive motion arm pain to work factors, raising the possibility that intentional concealment may be offset to some extent by overreporting (Palmer, Reading, Calnan, & Coggon, 2008) .
Injury and Illness Factors
In addition to intentional concealment, some underreporting is attributed to the failure of health care providers to recognize a disorder as work-related or correctly diagnose it (Pransky et aI., 1999) . The long latency period of some disorders that manifest themselves only after the worker leaves employment is another factor in underreporting (Azaroff et aI., 2002) .
Economic Factors
Economic incentives also contribute to the problem. For example, some employers contribute to underreporting with administrative systems that suppress report-DECEMBER 2008, VOL. 56, NO. 12 ing (e.g., supervisor safety bonuses and safety incentive programs) (U.S. House of Representatives, 2008) . Other employers compile inaccurate injury and illness logs for a variety of reasons, as evidenced by OSHA citations for willful underrecording of injuries and illnesses (Brown, 2007) . High injury incidence rates can result in an OSHA inspection (Site Specific Targeting Program) and can increase workers' compensation premiums (Leigh, Marcin, & Miller, 2004 ; U.S. House of Representatives).
Regulatory Factors
Regulators (e.g., OSHA) have made changes to recordkeeping regulations that have confused employers and thwarted trend analysis 
UNDERREPORTING OF WMSDs BY HEALTH CARE WORKERS
The WMSDs among health care workers, no data are available on the extent of equipment use in hospitals and nursing homes. The California Hospital Association has opposed repeated legislative attempts to pass safe patient handling laws due to the cost (Bohan, 2007) , indicating that equipment use may not yet be widespread, at least in that state. An alternative explanation is that the health care industry is subject to the same underreporting problems identified in other industrial classifications, as health care is included in many of the studies cited in Table 2 .
The health care industry may have special characteristics increasing the risk for underreporting. One risk factor may be employment of large numbers of nurses. In general, nurses are reluctant to report workplace injuries. Brown et al. (2005) used survey data to assess the inclination of RNs to report their work-related injuries and found that about 40% of the sample stated 
RESEARCH NEEDS
The increasing trend of state safe patient handling laws necessitates research to assess and improve the accuracy of SOIl data for WMSD incidence and severity specifically among health care workers. The health care industry differs from industries such as construction, transportation, and manufacturing in that it is primarily female (U.S. Department of Labor, 2oo7a), the majority of injuries involving days away from work are from contact with health care patients and not inanimate objects, and direct patient care providers routinely work 12-hour shifts with frequent overtime. Whether these characteristics influence the degree or type of underreporting is unknown. In addition, many health care facilities have modified duty policies (Bernacki, Guidera, Schaefer, & Tsai, 2000; Bernacki & Tsai, 2003; Greenwald, 2008; Horstman, Buterbaugh, & Tichnell, 2000) , which may obscure injury severity patterns. Research studies on the effect of ergonomic interventions for health care WMSDs should be designed using modified duty as a covariate. In addition, injured health care workers may have persistent pain not only when on modified duty, but also when returned to full duty, as reported in a study of WMSDs at three workplaces, including a large health care system (Evanoff et al., 2002) . Accordingly, research on intervention effectiveness should consider using musculoskeletal pain-related disability as an outcome measure, as well as the frequency and incidence of reported WMSDs.
More research is needed on the accuracy of using the current establishment-based (rather than populationbased) method to compile accurate injury and illness information. To assess the prevalence of work-related injuries and illnesses using a population-based method, the National Institute for Occupational Safety and that if they were injured, they would not report such injuries consistently. Another study found that RNs did not report 49% of percutaneous injuries (Gershon et aI., 2007) . However, little is known about the reasons for this underreporting and whether underreporting varies by type of injury.
In a PubMed review of the research literature from September 1998 to 2008, only one study focused on underreporting of WMSDs among health care workers. A team from the U.S. Veterans Administration used focus groups to learn the reasons for the reporting of high WMSD prevalence rates in symptom surveys and the low incidence of reported injuries (Siddharthan, Hodgson, Rosenberg, Haiduven, & Nelson, 2006) . The authors found that workers with musculoskeletal pain avoided reporting their injuries and instead managed their symptoms by rescheduling shifts and taking sick leave. Employees' reasons included "the time involved, peer pressure not to report and frustration with workers' compensation procedures" (Siddharthan et al., p. 463) . The same study found that underreporting was higher for licensed practical nurses and nursing aides than for RNs. Similar studies, particularly in non-government health care systems, are needed to improve the generalizability of these findings. 
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This article reviews some of the evidence and reasons for injury and illness underreporting in this national system, as well as identifies research needs to improve the accuracy of WMSD statistics.
Health is planning to add occupational health questions to the next National Health Interview Survey (Luckhaupt, 2008 ). More research is needed on strategies to improve WMSD reporting. With more accurate WMSD injury and illness surveillance statistics, health care facilities can target safe patient handling intervention programs to higher risk areas and obtain more accurate evaluations of their effectiveness. In tum, professional advocacy groups (e.g., the ANA and the American Association of Occupational Health Nurses. Inc.) and state and federal legislators and regulators can assess whether regulatory approaches to reduction ofWMSDs among health care workers are having their intended effect.
ROLE OF OCCUPATIONAL HEALTH NURSES ANDTHE AMERICAN ASSOCIATION OF OCCUPATIONAL HEALTH NURSES, INC.
Occupational health nurses have both an opportunity and an obligation to ensure more accurate statistics by comparing their worksites' workers' compensation claims incidence reports with OSHA 300 Log injury and illness data for the same time periods. If discrepancies exist, the occupational health nurse should investigate and address the causes, which may include management's lack of information about injury occurrence, inadequate training in maintaining OSHA logs, policies 492 or attitudes that may suppress reporting (e.g., safety contests for the lowest number of recordable injuries), or other reasons, as outlined by Azaroff et aI. (2002) . In addition, occupational health nurses can encourage early recognition and reporting of WMSDs to enable treatment or job modification before symptoms become disabling. Although claim and recordable injury frequency may rise initially, claim and injury severity should be lower. One way to assist in early case identification is to conduct a symptom survey, such as the Nordic Musculoskeletal Questionnaire (Kuorinka et aI., 1987) . However, occupational health nurses should consult with management before conducting such a survey to ensure a response plan is in place to address workplace areas with high symptom prevalence. Occupational health nurses in health care settings should assess whether any unusual patterns exist in the use of sick time, as nurses have reported using it to avoid the workers' compensation system (Siddharthan et aI., 2006) . Finally, occupational health nurses should scrutinize group health claims for treatment of MSDs that might be work-related and investigate whether there has been cost shifting.
The American Association of Occupational Health Nurses, Inc. (AAOHN) can assist with efforts to improve occupational injury and illness surveillance by providing educational seminars for occupational health nurses about ways to increase recording accuracy under the current system, methods to encourage employee injury reporting, and the advantages and disadvantages of using various sources of data as occupational health nursing program benchmarks. For example, OSHA-recordable WMSD data are a lagging (and likely inaccurate) indicator of ergonomic program effectiveness, whereas symptom surveys are a leading indicator. In addition, the AAOHN Foundation could issue a request for research proposals around the topic of the accuracy of occupational injury reporting.
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